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(54) WAVELENGTH DIVISION MULTIPLEXING SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To allow a wavelength 
division multiplexing system to provided an approach at 
a low cost when transferring plural protocols by means 
of a system such as 'Fiber to The Home', and the 
WAN/MAN(wide area network/ metropolitan area 
network). 

SOLUTION: The wavelength division multiplexing system 
of this invention has lasers, each laser emits light of a 
different wavelength and provides a system where plural 
wavelength bands are separated at least by an interval 
of 20 nm. An optical cobiner 27 is optically coupled with 
the lasers, which combines laser beams, an optical fiber 
26 through which the combined optical signal is 
transmitted, connects with the combiner 27. 
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CO 0 0 5] 

111, 1 I2, • • • 1 i„*«'=f*«i 2(*i(cfflti?>n 
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= 2 5nmT-S-5. ft/J:-55=--\'^;i/S:«L, 
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h7-i7n.->y h 2 ^^mmmm.m^iZ$Si 20 
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(54) COMB-SHAPED DIVIDING SYSTEM FOR UGHT SIGNAL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To embody a comb-shaped 

dividing system for light signals which is inexpensive, is 
free from crosstalks and is hardly affected by a temp, 
fluctuation. 

SOLUTION: This comb-shaped dividing system has at 
least two stages of continuous WDMs connected to each 
other. The WDMs of the first stage are interconnected 
to light paths. The light paths are. for example, optical 
fibers, waveguides or other light signal carriers and ^^^^ 
transmit the multichannel light signals having various 
wavelengths in plural channels. The first stage WDMs 
communicate the bands of the channels to the 
respective WDMs of the second stage through the 
suitable light paths. The respective bands have the plural 
channels separated by at least one separate channels. 
The respective second stage WDMs are allocated to the 
specific bands and are interconnected to the light paths. 
The respective light paths transmit ^1 channels. The 
pass band of the first stage WDMs is narrower than the 
pass band of the second stage WDMs. 
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(57) [S*U] 

fe - o o tis M ^ n^asef * w D M <o s s *T ^ . 
5. s-m2gwDM«. ^&<D^m^zmo^x'bn, it 
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Mzi^m^fri,m^»m ->;^ x a * t^r. 

g W D M t *^ e 7i -5 d i SrltSi i r ^ tiJ^g^J-fJ v' X X 
A, 

CiS*iS2] NMIl<7)f^-v^;i/:tej:CXM<10^2iSW 
DM*t^>D. I SBro^2©WDM«NMMe05'-\':^;U 
<7)ot>(D^^r^)l'l iiJ:U5^^^Jl' (M+I) SrS^iL 
^mitr^ d iSr^Sitf ^«*JS 1 OvXt-A. 

CiS*JH3] B1SWDM*5J;J/^2|SWDMS:#- 

x A, 

[»*94] ^lSWpM*5j;ZJCS2gWDMtt. 

S nfcilS'J W C S C t S!t#gi i T S 
1 WxX7=-A. 

C«*3S5] miSWDM:feJ:0t^2gWDMtt. 
vXxA. 

(i»*fl6] ^lgWDM*Jd;t;t^2aWDMCD3^ 

C«*3S7] miSWDM*^e,^2SWDM^mfffim 
««:eM|-r SJt 7 r-f A** S IC*-rS t $:4#m<!:t■ 
A. 

Ci?J^3Sll] S l©WDMt3i:Dtm2SWDM«)^ 

i f 5 itJ^Jl 2 CO X T- A , 

^ (C # a { t f ^) «f ilj -> X X A C *5 ^ i T . 
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^WDMi:. 

mie^ 1 iiis^^j; D $151.^^ 2 aji^«^?ijffi ltwib 

-5 C 1 2: t -r ^ W ^g^W •> 7^ A , 

WDM*<a&0, I#B<7)^2gWDMttNM®©5^-\'^ 

;i'Co^-^<D5^v^^;n ijjccx^^-^-^;!/ (m+i) Sr^a 

10 -fkf^CltSI^Sit-r-SBJjcJl 1 2C0->X7^Ao 

[»*JS14] miSWDM*3J;Z>'m2|SWDM«g 
«3g^-e»^)C:i:S:i|#S!!<i:TSif5R^l 2 0->XxA. 
CitsKJllS] Ml|^WDM*3<l:CX^2gWDM<;3 5 

Ci»*3ai6] »iaWDM*^e^2|gWDM'vfHB 
»^ S SM-r -5 3t 7 r -f A ^ S tc*-r i. ^ t i 

•r^i»*]S 1 2cOv'XxAo 
C»5}t)Sl7] m2gWDM^^e.||l^WDM'N.HffE 

WsfciS 1 2 aJv-x-r-A, 

1 9 ] tftl23t«^±»ci^a'fk$ti4«IS:w/'? 

xA. 

[»*3S2 0] mii£WDM:fe<fcr/m2gWDM<^^ 

^fSitr-awsiciai 2(73i^7>xA. 

[tt*J«2i] N«2-cabDM«2T-S>^c:t*#Si 
ir^.it*311 3©->:^5^A, 

Ci»*Jl2 2] N«4T-S.0M«8T?*-5Ci:*4#gi 
7^AtC*3l^T< 

N M<@ CO 5=- •\' -5 ^fl-^ Sfi N Mil CO 5^ Y 

I #growDMic*3i.^T^-^^;n *3<tu;5^-^^;i/ (m 
+ 1) ^mr^^i^^^mL'^m^mti^^m^<D^^^- 

* »SI-(t:f M (@ <75 W D M S S m 2 S t *^ "=> T'i 

a i: T S «S 5^ HJ •> X 5" A . 
Ci»*3S2 4] ^iiS*icl;ZJf^2^fd:Sffii4^-y H^- 
50 i'-C*5^:<!:$i!#gS:i:-r-5|»5Rfl2 3©->7.xA. 
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m^m 2 6] m 1 g*^ 2 m^mm^m^^'Mr 

3 O v'Xt-A. 

(»*«2 7] ^iSA^e.^2^'^mf2^«£teitT 

»*JS2 3cDvX5=-A. 

Cffif*3S3i] N«2T-abOM«2-e*sc:t^4#® 
[«5R^3 2] Nii4T$>r)mt8X'&^::t^^m 

fr^m^m2 3<7)vxt-a. 

c95^ ^ ^;i'S'fir-r -sitisco^® c^j-iai^kTs X T- 

m 2 WDMfciJtiTmriam 1 aia^*^ J; 0 j^Vi^ 2 ilig 

m<^^r^Mzj:.^x^m^nrcm^<n^'r^)i'^^ir 

^ 2 WD M(C*5 l^Tfltem 1 aii^i^i 0 2 Sii 

4*fi!J-r-57.5^ 3^<!:*^^;5:-5 ^ i Sr^t^S.ht-SttSJe^J- 
{^B^op^/cCift?^] 
CO 0 0 1] 

yh'7-'!7izmL. mz. ^fcwjg^fifcistt-smsco^^ 
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CO 0 0 2] 

^ S T«« ^ ffiWf S Ac* ©Ttaft ^ h 7 - 
[0 0 0 3] >hy—!^^>h^y hU-i7X'it. 

[0 0 0 4] /'?'7-^i'f]^-> h7-i7T-«. ill<i«. S 

20 mm, ^^xs-i!iaKm)v-zf(r>^yr^n<Ji~m^f^u- 

s4ffF^4. 9 0 4, 0 4 2^\z\-^7.i'-tl■:fym^m 
$nT*jD. c:nttf^«e<j?s:/i'7-x7''J (ps(p 

ower splitter)) T'$.-5). ^^«i»t:«. /l^-Xy^U 

^i^.m^m^'^m^^^mr^iio \z^mn^ 

a^ro^r-f Alcl^^rs. cro^--y h7-i77-=^^x 

*«T^75:i/i t ^ ,^-e^KlflSS^te;'J ©fi^ <i: 

CO 0 0 5] i^^^m^M^y h'y-^iti&'^^^l-^JV 
^^yui't)" (WDM(wave divisionmultiplexer)) i&fi^ 

-Ji^'r>htg^*^*s^ns. WDM 

XSb^. -IStC. WDMttji««Si!l3t^-7 h7-i7 
(PON(pass!ve optical networic)) •ftiio'^W.^cO 

S m <f ^ «a S 7 ; 1/ 37 ro J; -5 tc ^ CO iS il ?ff ^ * r -5 

so s^M;-r-5. coLXs wDuit, 
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frfcie>Cfflti5C:i:d<T?#-5. WDMcDfisjti. C. Drago 
ne et al., "Integrated Optics NxN Multiplexer on S 
ilicon", IEEE Photon. Technol. Lett., Vol. 3, p. 8 

96 (1989). iiiy:. mmm'fms. ise, 6 71^ 

[0 0 0 6] YfDM^yhU-ifit, HSWtC, /'^U- 

iUTti. C. Dragone et al., "Integrated Optics Nx 
N Multiplexer on Silicon". IEEE Photon. Technol. L 
ett.. Vol. 3, p. 896 (1989) (*3 J;Dt*@i^WFll 5 . 

1 3 6, 6 7 1 ^) (ciaa^nTi^^^iS^ssi'u— 

>y;U— ^' (WG R (waveguide grading router)) 
*S#ffFttiSmo 8/365. 618^ : Y. 

P.Li, et al., tBUB : 1 9 9 4^12^283) icE 
«$nTtri57->JxStfe^-X©»&K7^';l'^' (F 
F) CDJ:5^C. *«WDM*^^^, 

dWJT^S, — :ST«. WDM*-;/ N^-i^JJ. ^J-fiJ 

< (0iJAlS 1 X 3 2) 14g6WatiWGRS:SiS-r-5C9« 

ig) /-FA^$>5, '^^O^T-r A^iK^UAc¥-C0 7 

7.XU 7C04^.£,>#jGWj ^— hy- H (RN (remote no 
de)l) ^T«5. 037 7-r A-«/jNi^;i'-y(C5}- 

5';!/ (RN2) -ilS(C^xX^;i/tt4~ 1 6 

fi0ftg#{4(C1t- tn'Xf?). U^-hy-K (RNl) 
^^Zf^y=7.i^)\/ (RN2) ttSE#«il6-^(CWDM€:S 

g(75WDM^&|ge-r^)C:tlCiD. 7 A3Si3ctt/-> 

[0 0 0 8] 
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nc5, ^'^-^(DXj^Ms •r^X(D9-^^Mz1CfLX{& 
m^t:m^t^rzlsbiZ. miiSWWDM^. UJI/^Kd-;/ 

fji^^m\z&m^n, ^kMt.^^ hj\^<Dum'>y hhm 

■fS.i> mXkt, m^\tmo. 0 12nm/t:) rzt)X$> 

10 [0 0 0 9] tigoT, dn^T-^ft^nxt^^il/iPalSi: 
LT, !£:>M(CjEC(;T2g(C||^RligT'ab^i:tfclC±f2 

[0 0 10] 

$ S ^' ^ g I C 4d 1 1 ^ « 1^ CO ^ ; W * - CD >fe ft ^ 

[0 0 11] m^m\z\t. *5!§«©»^^i-fJ->xxA 

g€:W-r-5, *^Bjc0ix7.xA^2a(75«-&lCOliTUi 

*)Biffi-e*-5. ^laowDMttjtAxt+asaja^n 

30 5, 7tAX«, 0iJA«. Tt^r-f A. agi&SS. ^fctt^ 
IgWDMtt, jg^^^iTtAXSilDT. 

<&-?-n-€=n©m2S«wDMtc5ifif 5, '> 

;'j:< t%-'-D(Dm(D'^\-^-Mz^-oxm%-&nTzn.9^(n 

o^T?.ti. %n7.\z^:s.^m-^ni>. ^<D#7tA;^« 

40 MC031iili^^d:0»t,i. 

[0012] mi WL^iiXsm 2 scdwdm«, 
«iHiK. mx\t, ^^w^\^»itmmM^ (oas i c 

(optical application specific integrated circui 
t)) ±.\ZWin^Z.tt^m^Xh^. -en-QOWDM^. 
Tt^T'f /'N**-;/ "7-^7 coy — KtC*3t,iTD—;<J>lHcS 

$?>IC. ^•ne.(75WDM(i. U^:- hlC^i-^-r-SCi;^^ 
50 JgfiKT-SipJC^r'f A'>--y;US:iii;Tffl5^^^n 
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[0 0 13] :$imm<Dmm^m->7.y^L.<DmmmT(D 

/2:i'i®a§^^7 Tf^^fts*^ e.e^ (7)5^ •\' ^;^€r^^' 
CO 0 1 4] ^^BM\z^^xmm^ni>mL.<'^y3mit:k 

it, muz, m^<7)^^^-ji^:^^^^rm^\z^'r^ 

112 1, ^ ti >b (D^mtt n^enm 2 DM 

CO 0 1 5] mmz, mm^tnu, ^afb^-ntcji 
mLrzm'&<D:^^m(o:^mit&,T<D^^iz:f3i^. mi 

\z, m^(D^r^)Htm2^WDUa^mM-^mizi:r>^ 

^^rttcg-a'fb^ni.. ^^m<n^^':^Mt(>t£< so 
m—<D-7)i'^^^^ji'n^=s:f^^-r?>^o\zi^m<t^ti 

-5. 
CO 0 1 7] 

12. 1 4$Wr-5. BlSl 2«l<a© 1 XM05WD 40 
M16^*-r-5. WDMiett, NMe(D^'c^)\^'S:^ 

Mflcotti;'3/A:^^/'?X 1 8 S:WT-S>. WDM16«. 

mmm^m^mm-rzzizizji^x, ^^7,1 7±(d 
^{m^MB<Dmmi,z ^mit i^mvo f*. 

^mmx\t, ^««iiiTwd;3icj£«$n5. ^^r^^i' 

1, M+l, 2M+1 (N-1) M+lSfff 
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•\'^^;i'2, M+2, 2M+2 (N-1) M+ 2 

5:*T5m2^^«y7>5=-B2±lCfiM^ns. Ei± 

<n/\9-yifi, 5=-i'4i;i/M, 2m, 3M nm* 

* f -5 M # g CO y 7 > 5^ B « t ^ -r s Tigg ^ n S . 

[0 0 1 8] ^2g 1 4 «MM(75M?iJ75: 1 XNCOWDM 
2 2 ^ Wr-i). #WDM 2 2 (S. ^i\'^tV<r>^n7, 1 8 

SWDM2 2«. jfc!f;£:r-5^«;6^e.<E>!ir©5^i'4^;l/ 

2 2mxY<r)i^r>fm^<n^^^)\/, -rtit)-^, 1, M 

+ 1 (N-1) M+l ; 2, M+2 (N 

- 1) M+ 2 : ... ; M. 2 M. . ... NM. ti^Mit^ 

tzit^mitr^, 

CO 0 1 9] mMt^^!^x-$>^^K mi<Dmm^miy 
t-h^'^^xh^. Z.Z.X, N,«mi|g(0»*ltb-ca& 

•3. N2«||2®(7?^i-iiJttt?S)^. KgA.*^ 
eN.NaATtn^ginfcA ' «A,i:|fli;tB:^SCfT<, :i 
■■5bT. ->X^A10«, iiMgfCfSCT. 3lSU-t±lC« 

M 1 6 tCi5l/>TMS:NMtC^xTia 1 OTi^Ti 1 XNM 
vXt-A 1 0^^$:i:LTII^U. 3 1 X N^M vT. 

1 0 ^mis.-r^z.t.ti^-^mx&^. 

C0 0 2 0]WDM16> 2 2«ffi«cOji^;5:WDMi: 
f -SCi^ipIMTafe'S. m.^^n.'^^U<Dm\t, C. Drago 
ne et al., "Integrated Optics NxN Multiplexer on S 
ilicon", IEEE Photoa. Technol. Lett., Vol. 3, p. 8 
96 (1989) (*5d;D:*H#fF^5, 1 3 6. 6 7 1^) 
fcK«$nTt.^-5. ^0—-:)(DmtLX, WDM16. 
2 2 \t, *Bi#ffFttiSII 08/365, 618^ (^BJ 

# : Y. P. Li. et al., ai®a : 1 9 9 4^12^28 

m-r^z.th-simx^^, 

C 0 0 2 1 ] ^AX 17, 18, 2 4 IS. ^m^'^^'M. 

■t^fzii>o:>^M(r>m'^timw-ii-r^ z. iit^-^mxh o . 

CO 0 2 2 ] ®Jg5}-tiJ->7;T-A 1 0\t, tlS6^)tC$S3' 
A 1 0 WWDM 16, 2 2 «. O^IIIhISS. 0iJ^ 

\t, «^^mm\^n^mmm^ (oas i o ±\znni> 
^itmw.^t.r^zhti^-sim.x&^. wdm«. 7^77 
^mm<^m.'?-m=?-n\zwin^z.t^-^mx^^. 

•5. 0iJx.«. ^n^iCTJWDMfi. 5^7 7^" A*^>-;/ ^'7- 
5'<^»a^C5>y— H m^itRNl, RN2) (CffiS^ 

n, »Sf^-y h-7-i7$j^^-rsj:7ic77<A*^r-y 
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[0 0 2 3] ^^m(^m^uwmzJ:n\-£. ^2^wd 
WDM2 2i3*5tt^^^^;K^S»8 (-rfsit)-^. SS:^ 

^^5^ h;!/^SF S R (free spectral range)) \tmi^ 
WDMl 6 (C^tt'Sfeco iO^t^^^o 

-5, mifC. ^2aWDM2 2«miSWDMl 6 J: 0 
^-KTtl. ^lgl2;6^S^i;'5^P7; h-^\^m2 

e^u-s^Dx zx-m^^ti^. ^3 
s/scoti. ct^^^fcfii^^-cofi^a (RNi) \z$>^m 

liSWDM 1 2CD^TS>i)*^?>Tfe^o ^4(C, ^&<;) 20 

[0 0 2 5] 
[*JS««J] 

it^ntzmm^wiiyT.r'i^ i 0(7)mmmm3 o 30 

m3\Z. EilomiS4Di;Z^m2^cDWDMl 6. 
2 2</)aia^t«**-ro ia itC*Lfc.±:-5fC, Sf^^^i^fJ 
'>XxA3 0«, 1 X4t'/\*YXT*0, migl 2(C 
1 (@(;) 1 X 2 WDM 1 6 m2ai4lC2i@01 
X2WDM22a, 22bS:*r^, 
[0 0 2 6] ^IgWDM 1 6tt, 4<@(7)^-\*^;U 
Ai, A2. A3. A4*WrS7tAX 1 7±CD7tft^ch® 

{ir^o c:nbco5^^^;ut*!a3o#0a^?^3 iTia^ 
««?iJA«A = 4 0 o^:tf'\;u^y (ghz) ^1 40 

(TtS^*), gfiX^^^ N;!/JEHF S R) tSMAT'fe 
fcfcb. M=2ti^i|S:co^)'fJtl:TS>^o z.oL 
T, miaWDMl 6«4lliC09^i' 

^>;u*2ii<7)a5{c5MJj'rs i-:^(D\htl\zx^X:,. m:^ 

C0{±i:/7tc A2A4) • cn«EI3T#!iSt?^3 2-CEI^$ 
[0 0 2 7] m2aWDM2 2 a, 2 2 h <D^^ :^^J\/m 
2«m2ia<7)5j^iflltT*So m2gWDM2 2 b<7)eii 50 
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h;i/tim2^WDM2 2 aL\zMLX/src^'fi^y h 

sn^S), c:nicj:o, 2P(;)wdm2 2(7)3iii^^(7:)4' 

'L-a^. EI3fC*3(.^T#M^f^3 3, 3 4TEl*Lfc<fc5 
{cA;^5^^*Jl/Ai-'A4t^tc:B^'r^J:3tC75:^o d 
oLX. ^2gWDM2 2Ji. ^ 1 gWDM 1 6 *^&CD 
» S ^> <;) 5^ 4^ ;!/ tc^i^irjf ^ o 

[0 0 2 8] [m^^y^>'>^y^^<^^2^mm] mi<D 
m^^mi-Tsv^Ai 0(Dm2mmm^m4\z±i$im\z» 

J]/^^^^MBn^3 2i@OWDM5^-\-^;U4oci:I>'3 2 
|@COP S«^(C^i^g8{t:-r^ 1 X 3 27^AW7.T*'5. « 
ifiJi«, W?g4}^fiJS>X7^A4 Ott. *-<DlX8M^W 
DM/PSSt^l eS^T^^l^l 2ch, -etKcffiS 
^^^n. 8 f@<7) 1 X 8 WDM/P S^«2 2 ^^r^ 
^2Sl4ch^W-r^, :^M^\Z\t. ^-^WDM/PS 

[0 0 2 9] mm(Drz^. uTx\t. rawDMj (& 

^l.^tiCWDM(coarse WDM)<ht;V^5» ) <htl, fe^ — 
yj<DWDM (-rUfDt) r^WDMj ) ckOjA^/iaig*^ 
4oci:lX;^^(/^F S R^*-r^WDM(7)::<hTS)0. 
WDMJ (ab^(/it3:DWDM(dense WDM)(ht>Vi^o ) 

t\t. ho—:^<DWDU (TtsitD^ rffiwDMj ) ^r) 

TS^o $6{C, fflWDM crr^tD-^cwDM) \t. P 
S J: Z>'W D M««c * ^i-St ^ «,^^-r ^ T^c fi^) ffi 

[0 0 3 0] ^7S:< <hfeeiT<7)SS tCckO, P S ^£:WD 

iC, «?iJx-«, ii5ai:^J(7)^?^{k7t^7-r A'iUfig (LOF 
A (1 inearized optical fiber amplifier)) ^F^^^fzMc 
Slffl^-y;U5=-Ut:'>*3> (TV) M^tt/W-xyU 

t\z^mui&m(^$mwM^i±(Dmtm^<ku^m^\z 
^^^xp s^mmL. ^mmim>R^m:kLrct^\ziyx 

(Df)mmm\z^m^x&^<^ m^:^^wdm/psi^^^i 

6. 2 2U)¥:mmms, 2 8 5, 3 0 5^tClB«$n 

[0 0 3 1] mm^mzy 7.5^^4 o\t. sx'r<D^o\zy' 
■^)i^:fu^^tLxmm^n^. swdm m^-^ 

^^$nfc7tfI^^^/^X 1 7 ^ai;TEl4C0i:e) 
;ft^lgWDM/PSlt«l 6(CiM^- »SL<«. m 
lP5WDM/PS«tSl 6t^. -IS{r;^^4 8 oeSTO 
(LUdiving unit)) CD-^t- t'XX U ZcT)^' 
'd^^fiCiaST^Ig 1 U^:- h/- K (RNI) iCiR^ 
^nSo §RN US4 8 0(@^T(DLU(C-9— tiX-r-S 
fc*, CORN 1 X>^D — f/^f^(Ctl— ^11 1 5(0 
COWDM/P SWS 1 6;5^'*0, '>>^;i/>'-;^ (A'> 



(7) 

II 

H;L^) T;i/5^'7 7i'/N'^-y;U;^^**^CO (central o 
ffice);6^bRN 1 sm(DRN lltitl^t^tl'e 

m\\^(D^y'7.^r)\, (RN2) tCit- t:XT^« ^t'X 
^^;[/ (RN2) «, 4<B(7)LUtC-9— e;:^t"^m2gW 
DM/P Sta«2 2 chTS^, ■ 

[0 0 3 2] ms\z. v/Duxpsmmi e (04) co 

1 6t^A:^(CCWDM4 2 SWr^o CWDM4 2«, 

iSfi^^*z:o{c:Ji^*JL. ^n^^n-oc^l X4DWD 
M4 44Bctt;-0(7) 1 X 4 P S 4 6 tCill^o DWDM4 10 

4 0#ai;/7H-E-<^^. CWDM4 2 il^l^X-^i^ h;i/iS 
^^Wf'&fe'p— ':?<7)CWDM4 8 *fflt.^TP S 4 6(7) 

mtit^^tn^. coLx. (wdm 

^^iVOo ) WDM/PSa^l 6^iWD 

M^LTf^fflU. (FS^mtl^^^o ) 

tC*fbT, WDM/PSfii«l 6 «SiieU{CPS tbT 

5 DWDM^J:D^2 X 5 P S ^^ffl iiJDc7)di:^«IE 
ScOti:J;^/<7)/W-(;)-g|$ (^JA«1/10) ^WT^j; 
'5{cbT, PS^i^^<±:^jcwDMfi#'\<Diai*D-*;i/ 

[0 0 3 4] m6\Z. WDM/PSa+«22 (04) CD 

7.5 5 ^SUTDWDM 5 6 tffiSS^^n, 5 

7S:ai;TPS 5 8 chfflSS^^nTt C WD M 5 4?!)^^ 
tS^o DWDM5 6^i^/^X5 5±T4fHC7)WDM{t^ 30 

#7t/ix2 4±owpi5=--^^;i/*is«-r^)o 

$5>fC, P S 5 7t/1X 5 7±T4e<D(lI$g{f-^C0 

4l@(7)7¥:/i;^ 2 4<D^n-e'ncD|WI$gjt-^$rtiftT'5o 
[0 0 3 5] ^^{CJ:-pTtt, -piJA^^tlil^^^^ffi^B 
(ONU) \Z^\^^X. mecOWDM/P S^^#2 2^;0^'P 
S ^ ^ ^ i: D^' W D M ^ ^ { C *f L T S 'J <D i±i tl J C 1:^ ^ ^ 
n^^-^, CWDM4 2 (HIS) ti^S<^7i^o 
[0 0 3 6] 85jFgi}'SrJ'>X7"A4 O^O^fPfflf-S 3 2f@(D .40 

m mWDM/P 1 6;fe<i:^'^2gWDM/P S 

ta«l2 2 0'^>-S(D-::3 CD -^-n^n CO gjgD WD Mfflig^ 

«*S^t". WDM«^«i. 5 wm^^ifiih-r^:::^:?^)^ 
^b<, PS^^^il. 3 Mm{^ifii:-r^Cch;^^»^L 

ffiifi:<i:-r^C:i:t)PlffiT*'5o ^-^ ^^UPslSittli^ 4 0 0 
GHz m^xm3. 2nm) Tfe-S. ^l^WDM/ 
PSta-fSie (BI4) aDii3ll^Wp^l®{ii^U4 0 OGHz 50 
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T F S R tSI<J 8 X 4 0 0 G H z Tg) 0 . ttSf/fMlEfi^ 

m2gDWDM56 (06) <;)®ig^®PBlPS«*5l 8 X 4 
0 0GHz-eFSRttl?j3 2 X4 0 OGHzTS^O. ® 

gDWDiM5 6^^ail»^Fs1fii;^>^;t^<:a^fiJ;i>«^>|gcT-* 
^tzt>. >^-Ux^ife^-X(^^jSSS7><-;U^ (FF) 
S:WG R COf^JD 0 fCffiffl-r-i) C i:;0<5f S b t^^o 
[0 0 3 7] 3 2e<D?-^^^;U« 1 . 4 8Mm:^^e>l. 
5 8 um^X(D±mxmi 0 0 nmCO^^itS^fiWr 

CcDifeSlgHO^I^fflijoDiSg, -r75:t:)-fc., 1. 4 3m 
m*^bl. 4 8 MmST*3<fct;^l. 58Mm;&^bl. 6 
3 MOi^TcDS^Sfi, ^'LU\Zho~^O^y^)V^6^ 

chbTffiv^^tgTfe^o ^L\J\Z-z><D^^^)V^^m 

■r^/ii6(CtSffi#7iCWDM (^fiJAtf^^co^^yA • y 

x>y-^^ff) 7:?^'^£fflpitgT*^, ^ii(D5^-\':^;i/5 
um,(Dfz^\z^m^^m'^. m2SDWDM5 6 (la 

6) <DFSR^^*?J6 4X4 0 OGHz STJ^z^^-yr-SC: 

T -5 CO ^ K C c: T # ^ o 
[0 0 3 8] mf^6fWy7.^J^^ 0 (134) ti. 

X. EfSfC. #Sa^^■^7 1 chLT> 3 2 ficD^i- ^^;1/4d 
^Uim(r)U^'^^^)V't)^^^X7 ^"r^ ^xh^-h^^. 
ffilBT^o, |w|i;/i'7-u^;i/^#-r^<h#<D. mis 

WDM/PS«^ai Q(DXti\Z^n^/^U-7.^C^ Y-}]^ 
^^fo 0 8(C^^$btC. ^^nm2. 7 3<hUT, 
^n^'n, miSiDci:U^'^2ScoffiA 1 8. 2 4 (0 
4) OX^^ h;i/t>^$nT5/i'5« ^btC, gi8Jc4D(/^ 
T. 5fi^®^6 5^5. miSWDM/P S^«l 6 (EI 
4) COSSffii§«^$:^b. 56Sm^6 6tl. m 2 gW 
DM/PS^^«2 2 (|gI4) C0iiS31iii^i§K^^t-o 
[0 0 3 9] ^ti'erid ,^^XSd ^h\^^o^u7.V-^ 
U^;P**-r^ 2 iScDWDM;J?«1»?^5i^ffJ vXt^A 4 0 

\zm\^'r^'^^r^}v^m^x\^. 5 2ig(cfii/jNT^, s 

2SWDM<^ffl®»^<D«CD?-i'^;KDiJ7DX h-i:7a| 

/h^lJi^O. 5^T*>5o Z.OLX. ^•\'^-;U9 $:3i^« 

^^^^;i/8:fei:I/l 0, t/2 05"^:r^;l/7 

*3j:c;i 1, *a*r?sji (5 2<7)?-\'*;n . 17. 2 5:fe 

;i/2~6. 12-16. 1 8-2 4, iDcJ:<>'2 6-3 2 
Xh^. StoT. SfSLfc^ax h-::7tS3 5, + 4 (52 
+ 2 4 (5 I S^tTi^o iSffiOiSifigSaW'e^^pJHET'j:!! 

52-0. 0 0 2 5 (-r/iit^-fe. - 2 3 d B^octO^- 2 



(8) 

13 

6dB) -CS)0. mmi7nxh-i7\t'~ 0. 0 2 5-rt£ 
^Mt3 15, ~0. 15 (-7. 5dB)t;i-5. tie 

fiti, 10 
[0 0 4 0] 

i L T © ^ -5 CD K t) -r? V i T JiCT (C S i J6 -5 , 
[0 0 4 1] *^B^CDS5J^^i-fiJ->7;T-AC9«im«, 

W D M ^ fijffl f S ;i i /i« Bf Hg T- 2. S , 
[0 0 4 2] *^B^CO«5?g«-fi]->7,xA«t>3-C)CD5a 

^r^)\^<D=^7.r•J^-QmBv'i^^}V (dB) Wi'OXK- 
[0 0 4 3] :^%m<Dmw^WyX'rL,(D%o—-0(Dm 
0, mii!:43J:c;m2S*ts;5:5ig!iS«/-Hfi: 
Tib -5, 

[0 0 4 4] *lia^<D»j^^i-fiJvXT-A®fc5-^cD5e!i 
mtt. MAtf3t^rBl««K#tfh (OTDR (optical tin 
e domain ref lectometry)) Srffl V^Tfi^ C03tA>^®IS 30 
^ ^ ff C i T' ^ -5 C i: T * 5 , 

[0 0 4 5] *^0Jcr)»Jg^fiJv7>T-ACDt>5-^(DX4 

[0 0 4 6] *SgBJcr,fl|fl^5i-flJ->XxAOt,^— :3CD?)(I 

m\t, (i o itc^g-rscife, i 

[0 0 4 7] ^^3^<^mm»mi^7.^A<Dt^o-':)OfJi 
[0 0 4 8] *5!Hj(7)ais}g^fiji.X7^A©t>-5-0©^ 
^TiT^/N'-f Xro^Jtt^ai^WFSS. 2 8 5, 3 0 5-^tC 
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[HI] :^m3M<Dmm»mi^7.f-Aiij::zj^:^m^mmr 

IXM (liaa)3t/'?XA/tB. Mj@<03t/"«;^m/A) O 
WDMS:*L. m2S(c:MjlOD 1 XNOWDMS:*L, 

N Mf@ 5^ V ^ ;l' *T -5 . 
[13 2] lIlC5ttiiJg^i-«->X7"Aro^lSlS6«sj«yD-y 

i7®T-abs. iilig0iJti2ii(^i£^*-L. miS 

tC mo 1 X 2WDMS:*U. ^ 2 gfC 2 ISO 1 X 2 W 
[03] l2l2C0#Sc7)ai!J^:«-Si]x7.7^AIC*3t1-^?^^ 

[134] mi<Dmm^m'y7.v'i>.<r)^^zm:mm<Dyuv 

^mx$)^, :L<Dm2-mmm\t2mnwc't^\^. mia 

(C lO© 1 X 8WDM/P S««4*b« l|2gtC8il 
1 X 4 WDM/P S^:^^*L. 32(@COWDM^Y 
^;i':fe<fct;t3 2fflOP S^^r^^P?:*^^. 
[E15] |g4<;)BlS©WDM/P S^«C0yn>yi7B 

[136] ia4CCim2S(DWDM/P S^«royD-yi5'0 

[0 7] S4CDit#g©aSJe5i-iiJ->:^5^A{CfettS5^A':^; 

^l'®®^*?® 7 7 CD 0T- ab •5 , 
[08] 0 4Oit#^oaSJg^j-til->7.5^A{C*5tt5. iSS 
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